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(54) UQUID CRYSTAL DISPLAY DEVICE 

(57)Abstract: 

PURPOSE: To provide a liquid crystal display device capable of 
enhancing the efficiency of utilizing the light with which a liquid 
crystal display panel is irradiated from a light source part and 
preventing overheating of this liquid crystal display panel. 
CONSTITUTION: The light incident side of the liquid crystal display 
panel 10 is provided with an optical path changing means 30 having 
a total reflection surface of light to change the optical path by 
directing the light heading exclusive of the pixel region of the liquid 
crystal display panel 10 toward the pixel region. 
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* NOTICES * 

JP0 and I NPIT are not responsible for any 
damages caused by the use of this translation, 

LThis document has been translated by computer. So the translation may not reflect the original precisely. 
2.**+* shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1]A liquid crystal display turning to a picture element region a light characterized by comprising the following 
which establishes an optical path changing means and goes in addition to a picture element region of said liquid 
crystal display panel, and carrying out an optical path change. 
A light source. 

In a liquid crystal display which is provided with a liquid crystal display panel, enters light of said light source in said 
liquid crystal display panel, and displays a picture, it is a total reflection surface of light to the light incidence side of 
said liquid crystal display panel. 
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DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

Qndustrial Application]This invention relates to the liquid crystal display which used the liquid crystal display panel. 
[0002] 

[Description of the Prior Art]Generally, this kind of display has the liquid crystal display element (a liquid crystal 
display panel is called hereafter.) and light source which are formed in panel shape and form a picture by many 
pixels, irradiates a liquid crystal display panel with the light from a light source, and displays a picture. 
[0003]As for the above-mentioned liquid crystal display panel, the panel whole region does not turn into a viewing 
area on the structure, but non display regions exist between pixels. And since the contrast of a picture will fall if it 
is made for these non display regions to penetrate the light from a light source as it is, it considers forming a black 
mask in non display regions. 
[0004] 

[Problem(s) to be Solved by the Invention]However, if a black mask is formed in the non display regions between the 
pixels of a liquid crystal display panel. It was remarkable, when the transmitted light amount of the whole liquid 
crystal display panel decreased, and it became a dark screen, it had the fault that a liquid crystal display panel 
becomes easy to have heat with the light from a light source, for example, it carried out the projection display of the 
picture of a liquid crystal display panel. 

[0005]It is in /providing the liquid crystal display which this invention was made in view of the problem mentioned 
above, and the purpose can raise the utilization efficiency of the light from a light source, and can prevent 
overheating of a liquid crystal display panel. 
[0006] 

[Means for Solving the Prob!em]ln a liquid crystal display which this invention is provided with a light source and a 
liquid crystal display panel, enters light of said light source in said liquid crystal display panel, and displays a picture 
in order to solve an aforementioned problem, An optical path changing means provided with a total reflection surface 
of light is established, light which goes in addition to a picture element region of said liquid crystal display panel is 
turned to a picture element region, and it was made to carry out an optical path change to the light incidence side 
of said liquid crystal display panel. 
[0007] 

[Function]In this invention, since the iight which goes in addition to the viewing area of a liquid crystal display panel 
is turned to a picture element region and it was made to carry out an optical path change by the optical path 
changing means arranged at the incidence side of the light of a liquid crystal display panel, the utilization efficiency 
of the light from a light source can be raised, and overheating of a liquid crystal display panel can be prevented. 
[0008] 

[Example]Hereafter, the example of this invention is described with reference to drawings. Drawing 1 t hru/or 
drawing 5 are the figures showing one example of this invention, and drawing 1 is a figure showing the outline 
composition of the liquid crystal display concerning one example of this invention. In the figure, the numerals 10 are 
light source parts which a liquid crystal display panel and 20 comprise the light source lamp 21 and the reflector 22, 
and irradiate the liquid crystal display panel 10. 30 is an optical path changing means for making the optical path of 
the light from the light source part 20 change, and entering the liquid crystal display panel 10. 

[0009]The liquid crystal display panel 10 is what displays a picture by the pixel of a large number arranged at matrix 
form, As shown in drawing 2 , the structure which sandwiches the liquid crystal layer 12 between the iight incidence 
side transparent substrate 13 and the optical outgoing radiation side transparent substrate 1 1 was made, and the 
black mask 1 4 bf the shape of a lattice or stripe shape is formed between the pixels 1 5. In this example, the width of 
0.0268 mm and a pixel may be [ the width of the black mask 1 4 ] 0.029 mm. 

[0010]Now, the detail view of the portion shown by A of drawing 1 is drawing 3 . The optical path changing means 30 
comprises the 1st optical path change board 31 and the 2nd optical path change board 33 which were formed with a 
respectively transparent acrylic resin, glass, etc., and the air layer 32 is formed in between them. 
[001 1]The light from the light source part 20 enters into this optical path changing means 30, and an optical path' is 
changed so that the light of a portion which faces to the black mask of the liquid crystal display panel 10 may go to 
a picture element part. 

[0012]Although the thickness of the incidence side transparent substrate 13 of the liquid crystal display panel 10 is 
1.1 mm and it is arranged via a detailed air layer between the optical path changing means 33, this air layer may not 
exist 



[0013]As shown in drawing 4 which is a detail view of the portion shown by B of this drawin g 3, the board thickness 
of the 1st optical path change board 31 and the 2nd optical path change board 33 is 0.1 mm, respectively, and the 
0.012-mm-thick air layer 32 is formed between the 1st optical path change board 31 and the 2nd optical path 
change board 33. 

[001 4]V character slots 34 and 35 counter the black mask 14 of the liquid crystal display panel 10, and are 
established in the light emitting surface of the 1st optical path change board 31, and the light incidence face of the 
2nd optical path change board 33 at matrix form or stripe shape, respectively. These V character slots 34 and 35 
are for shading the beam of light which enters into the black mask 14 of the liquid crystal display pane! 10 from the 
light source part 20, and have width (0.0268 mm) almost equivalent to the black mask 14 of the liquid crystal display 
panel 10. 

[0015]In such composition, if the light (parallel beam) from the light source part 20 enters into the 1st optical path 
change board 31, As shown in drawing 3, beam-of-iight L A irradiated by the picture element region of the liquid 

crystal display panel 10 among the beams of light which entered into the 1st optical path change board 31 
penetrates the 1st optical path change board 31 and the 2nd optical path change board 33, and enters into the liquid 
crystal display panel 10. Beam-of-light Lg irradiated by the picture element region of the liquid crystal display panel 

10 on the other hand among the lights which entered into the 1st optical path change board 31 from the light source 
part 20 hits the inclined planes 34a and 34b of V character slot 34 formed in the light emitting surface of the 1st 
optical path change board 31 as shown in drawing 4 . 

[0016]Supposing angle-of-gradient theta^ of the inclined planes 34a and 34b to the light emitting surface of the 1st 
optical path change board 31 is 75.35 degrees, respectively, here, Beam-of-light l_ B which hit the inclined planes 

34a and 34b of V character slot 34 is reflected at the angle of 80.70 degrees to the light emitting surface of the 1 st 
optical path change board 31. And beam-of-light Lg reflected in the inclined planes 34a and 34b of V character slot 
34 is emitted from the light emitting surface of the 1st optical path change board 31, as shown in drawing 4 , and it 
enters into the light incidence face of the 2nd optical path change board 33 through the air layer 32. Supposing 
incidence angle degree theta 2 of beam-of-light Lg which enters into the light incidence face of the 2nd optical path 

change board 33 is 60.70 degrees at this time, Beam-of-light Lg which entered into the 2nd optical path change 

board 33 hits the inclined planes 35a and 35b of V character slot 35 formed in the light incidence face of the 2nd 
optical path change board 33 as shown in drawing 4. 

[0017]Supposing angle-of-gradient theta 3 of the inclined planes 35a and 35b to the light incidence face of the 2nd 
optical path change board 33 is 75.71 degrees here, beam-of-light Lg which hit the inclined planes 35a and 35b of V 
character slot 35 will be reflected at the angle of 89.28 degrees to the light emitting surface of the 2nd optical path 
change board 33. And beam-of-light Lg reflected in the inclined planes 35a and 35b of V character slot 35 is 
emitted from the light emitting surface of the 2nd optical path change board 33, and enters into the liquid crystal 
display panel 10. Supposing the board thickness of the light incidence side transparent substrate 13 of the liquid 
crystal display panel 10 is 1.1 mm at this time, beam-oHight Lg which entered into the liquid crystal display panel 

10, Since it will enter into the picture element part 15 of the liquid crystal display panel 10 as shown in drawing 5 . 
while being able to raise the utilization efficiency of the light from the light source part 20, overheating of the liquid 
crystal display panel 10 can be prevented. 

[0018]The 1st optical path change board 31 and the 2nd optical path change board 33 are formed with an acrylic 
board, The light transmittance (in the case of vertical incidence) of 0.92:1 and an acrylic board for the ratio of black 
mask width to the width of a picture element part 92%, When light transmittance in the interface of the 1 st optical 
path change board 31, the air layer 32 and the air layer 32, and the 2nd optical path change board 33 is made into 
94.8%, respectively, It is set to 1.0x0.92x0.92+0.92(0.92x0.92x0.948x0.948)=1.55, and about 55% of increase in light 
volume can be expected. 

[0019]Thus, in one example of this invention, since it was made not to enter the light from a light source part in a 
black mask by the optical path changing means provided with the total reflection surface of light, the utilization 
efficiency of the light from a light source can be raised, and overheating of a liquid crystal display panel can be 
prevented. 

[0020]Although one example mentioned above explained the optical path change of only one way, if an optical path 
changing means is added further, an optical path change can be similarly carried out to the direction which 
intersects perpendicularly with the one way. The size of an optical path changing means, etc. can be suitably 
changed with the pixel of a liquid crystal display panel, the ratio of a black mask, or the thickness of a liquid crystal 
display panel. 
[0021] 

[Effect of the Invention]As explained above, while being able to raise the utilization efficiency of the light irradiated 
by the liquid crystal display panel from a light source part according to this invention, the liquid crystal display which 
can prevent overheating of a liquid crystal display panel can be provided. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1]T he figure showing the outline composition of the liquid crystal display concerning one example of this 
invention. 

[Drawing 2j The sectional view showing some liquid crystal display panels. 
[Drawing 3] The detail view of the A section shown in drawing 1 . 
[Drawing 4] The detail view of the B section shown in drawing 3 . 
[Drawing 5] The detail view of the C section shown in drawin g 4. 
[Description of Notations] 
10 — Liquid crystal display panel 

11 — The optical outgoing radiation side transparent substrate 

12 — Liquid crystal layer 

13 — The light incidence side transparent substrate 
14 — Black mask 

20 — Back light device 

21 — Light source lamp 

22 — Reflector 

30 — Optical path changing means 

31 — the — the optical path change board of one 

32 — the — the optical path change board of two 
34, 35 — V character slot 
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